Abstract 3-Acetyl-2,3-dihydrobenzothiazoles 11-20 have been prepared by the ring contraction of 2,4-diaryl-2,3-dihydro-1,5-benzothiazepines 1-10 under acetylating conditions. Compounds 11,15-24 have been oxidized with isolated dimethyldioxirane (in acetone solution) at ambient temperature to afford 3-acetyl-2,3-dihydrobenzothiazole 1,1-dioxides 25-35 as sole isolable products.
Introduction
In the course of our studies on the chemical transformations of the 2,4-diaryl-2,3-dihydro-1,5-benzothiazepines, we have discovered their previously unprecedented ring contraction providing 2,2-disubstituted 3-acetyl-2,3-dihydrobenzothiazoles under acetylating conditions. 1 Later, we have generalized this simple and convenient procedure for the preparation of related 2,2-disubstituted 3-acyl-2,3-dihydrobenzothiazoles under acylating condtions by using various acid anhydrides. 2 The influence of the spatial demand of the aryl groups at positions 2 and 4 has also been investigated. 2, 3 A special benefit of this versatile method is that the starting 2,4-diaryl-2,3-dihydro-1,5-benzothiazepines are readily available substances by the reaction of α,β-unsaturated ketones with 2-aminothiophenol. 4 2-Styrylbenzothiazoles have been prepared by an acid catalyzed or by a thermally mediated ring contraction of other groups of 2,3-dihydro-1,5-benzothiazepines. 5 However, these conversions cannot be utilized for the synthesis of 2,2-disubstituted benzothiazoles. It should also be mentioned that several 3-acyl-2,3-dihydrobenzothiazoles were obtained by the acylation of the corresponding 2,3-dihydrobenzothiazoles either with acyl halides or with acid anhydrides in the presence of an organic or an inorganic base.
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Scheme 1
these new compounds were elucidated by microanalyses, IR and NMR spectroscopic measurements. In their IR spectra two C=O bands belonging to the N-acetyl and O-acetyl moieties were detected (cf. Experimental Section). In each 1 H-NMR spectra a broad singlet signal at about 2.0 ppm is characteristic for the N-acetyl group. Doublet signal of the α-proton is overlapped by the aromatic signals in all cases. However, the doublet signal of the β-proton at about 6.7 ppm with ca. 16 Hz coupling constant is well separated in some instances indicating the presence of an (E)-disubstituted vinyl group. It is worth mentioning that the ortho-acetoxy group in the phenyl ring at position 2 of compounds 1-8 is without influence on the acetylation of the nitrogen atom and, therefore, on the course of the ring contraction leading to the formation of benzothiazoles 11-18. All these findings reveal that our previously introduced procedure can be successfully utilized for the synthesis of 2,2-disubstituted 3-acyl-2,3-dihydrobenzothiazoles substituted both at the 2-phenyl and 2-styryl groups.
Oxidation Study
Dimethyldioxirane (DMD) has been successfully utilized for the chemoselective oxidation of the sulfur atom of sulfur-containing compounds possessing carbon-carbon double bond as well. 8 The above mentioned 3-acetyl-2,3-dihydrobenzothiazoles appeared to be convenient substrates to get newer insights into the scope and limitation of the utility of the dimethyldioxirane for a chemoselective oxidation of the sulfur atom of compounds with various sites of oxidation. For this reason, compounds 11,15-24 were allowed to react with isolated DMD (in acetone solution) and their 1,1-dioxides 25-35 were obtained as sole isolable product in each case (Scheme 2).
Scheme 2
Structure elucidation of sulfones 25-35 has been performed by elemental analyses and spectroscopic measurements. In their 1 H-NMR spectra the presence of the doublets with ca. 16 Hz coupling constant value assigned to the α-H and β-H atoms unequivocally prove that the carbon-carbon double bond was not oxidized even by a large excess (4 equivalents) of DMD.
Electron impact (70 eV) mass spectra of compounds 25-35 are very similar. A very weak molecular ion (approx. 0.1%) could be detected only in some cases. However, an m/z 43 (C 2 H 3 O) is the base peak in all cases. The major fragmentation involves the loss of two oxygen atoms and a CH 2 CO unit resulting in the formation of an M-74 ion.
If dimethyldioxirane is used as an oxidant, the nitrogen atom can also be a site of oxidation as observed for various nitrogen-containing heterocyclic compounds. 9 Here, N-oxidation did not take place and finally only the appropriate sulfone could be detected which is in agreement with the previous results indicating that the amide nitrogen is not oxidized by DMD. 9a,g,10 Dimethyldioxirane oxidation of the sulfur atom usually results in the formation of sulfoxide or sulfone depending on the amount of the DMD. We have detected a new product in the reaction mixture by thin layer chromatography (TLC) which disappeared on the progress of the oxidation and finally the appropriate sulfone could only be detected and isolated. We were unable to isolate sulfoxide even by using less than one equivalent of DMD. In such a case the starting material and the sulfone were the major components in the reaction mixture. Formerly we have observed that if 1-thiochromones were oxidized with DMD, the sulfoxides were more reactive than the parent sulfides toward dimethyldioxirane. 8d This reactivity pattern is quite unique since sulfides are generally much more reactive that the sulfoxides on a DMD oxidation. 11 Now, we observed the same phenomenon on the DMD oxidaton of 3-acetyl-2,3-dihydro-2-phenyl-2-styrylbenzothiazoles.
In conclusion, we have succeeded in a completely chemoselective oxidation of the sulfur atom of the above mentioned benzothiazoles without the oxidation of the carbon-carbon double bond and the nitrogen atom. It means that the dimethyldioxirane is the oxidant of choice if the aim is to prepare the sulfones of such benzothiazoles. Our present study provides additional examples for the unexpected reaction pattern of the DMD oxidation of sulfoxides and the parent sulfides by using hitherto non-investigated substrates.
Experimental Section
General Procedures. Melting points were determined with a Koffler hot-stage apparatus and are uncorrected. NMR spectra were recorded on a Varian Gemini 200 spectrometer at 200/50 MHz in CDCl 3 (internal standard TMS, δ = 0.0 ppm) at room temperature. Mass spectra were recorded on a VG TRIO-2 instrument in the EI mode at 70 eV. The IR spectra (KBr discs) were obtained with a Perkin-Elmer 16 PC instrument. Elemental analyses were measured in-house with a Carlo Erba 1106 EA apparatus. TLC was performed on Kieselgel 60 F 254 (Merck) layer using 1,2-dichloroethane or hexane:acetone (7:3 v/v) as eluents. Starting materials 1-10 and 21-24 were synthesized as described by us. 1,2,4c,d,i Dimethyldioxirane (as an acetone solution) was prepared as described 7 and its peroxide content was determined iodometrically.
General procedure for the preparation of 3-acetyl-2,3-dihydro-2-aryl-2-styrylbenzothiazoles (11-20). A mixture of 2,4-diaryl-2,3-dihydro-1,5-benzothiazepines 1-10 (10.0 mmoles), acetic anhydride (25 mL) and anhydrous pyridine (10.0 mL) was refluxed for 4 h and then poured onto crushed ice. The crude oily product was extracted with methylene chloride (4 x 50 mL). The separated organic phase was washed with brine and dried over CaCl 2 . The solvent was evaporated under reduced pressure and the residue was purified by column chromatography using silica gel (Merck) and 1,2-dichloroethane as eluent to obtain substances 11-20. Acetyl-2,3-dihydro-2-(2-acetoxyphenyl)-2-(2-methoxystyryl) , 4.48; N, 3.11. Found: C, 66.70; H, 4.50; N, 3. 14. , 67.11; H, 4.73; N, 3.13. Found: C, 67.15; H, 4.71; N, 3. C, 68.72; H, 5.05; N, 3.34. Found: C, 68.76; H, 5.07; N, 3. 31. 
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